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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely determine leak of a 
fuel gas even at the time of purging the fuel gas. 
SOLUTION: When a fuel purge valve 7 is opened at the time of 
purging the fuel gas, a signal is transmitted to a controller 11, 
and a diagnostic threshold of fuel gas leak is changed to a value 
considering the increase in fuel gas supplying amount by the 
opening of the fuel purge valve 7, which is preliminarily 
measured or calculated. Otherwise, a general flow rate change 
in the opening and closing of the fuel purge valve 7 or a flow 
rate change in case of abnormality is preliminarily stored in the 
controller 1 1 , and when the fuel purge valve 7 is opened or 
closed, its actual flow rate change is compared with the stored 
flow rate change, whereby a failure or its content is diagnosed. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the fuel cell system equipped with the fuel purge valve wide opened at the time of the purge of the fuel 
gas supplied to the fuel cell, 

The fuel cell system characterized by being based on the temporal response of the fuel gas amount of supply 
to said fuel cell accompanying closing motion of said fuel purge valve, and performing troubleshooting at 
the time of the purge of fuel gas. 
[Claim 2] 

Fuel storage equipment which stores fuel gas, 

A fuel amount-of-supply detection means to detect the amount of supply of the fuel gas from said fuel 
storage equipment, 

A current detection means to detect the output current value from said fuel cell, 

Fuel gas is equipped with a fuel leakage diagnostic means to diagnose that leakage has arisen when the 
difference of the amount of supply of the fuel gas detected by said fuel amount-of-supply detection means 
and the consumption of the fuel gas in said fuel cell computed from the detection value of said current 
detection means exceeds a predetermined diagnostic threshold, 

The fuel cell system according to claim 1 by which said fuel leakage diagnostic means is characterized by 
asking for the temporal response of the fuel gas amount of supply to said fuel cell accompanying closing 
motion of said fuel purge valve by count or measurement, changing said diagnostic threshold according to 
this, and diagnosing the fuel gas leakage at the time of the purge of fuel gas. 
[Claim 3] 

Fuel storage equipment which stores fuel gas, 

A fuel amount-of-supply detection means to detect the amount of supply of the fuel gas from said fuel 
storage equipment, 

Based on the temporal response of the amount of supply of the fuel gas detected by said fuel amount-of- 
supply detection means, it has a troubleshooting means to diagnose whether failure has occurred or not, 
The fuel cell system according to claim 1 characterized by for said troubleshooting means memorizing in 
quest of the temporal response of the fuel gas amount of supply accompanying closing motion of said fuel 
purge valve in a normal state by count or measurement, comparing the temporal response of the fuel gas 
amount of supply actually detected by said fuel amount-of-supply detection means with the temporal 
response of the fuel gas amount of supply in the memorized normal state, and diagnosing failure at the time 
of the purge of fuel gas. 
[Claim 4] 

The fuel cell system according to claim 3 characterized by for said troubleshooting means memorizing in 
quest of the temporal response of the fuel gas amount of supply accompanying closing motion of said fuel 
purge valve in the time of failure by count or measurement, comparing the temporal response of the fuel gas 
amount of supply actually detected by said fuel amount-of-supply detection means with the temporal 
response of the fuel gas amount of supply in the time of the memorized failure, and diagnosing generating of 
failure, and its contents. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the fuel cell system which can diagnose failure of leakage of fuel gas etc. exactly 

especially also at the time of the purge of fuel gas about a fuel cell system. 

[0002] 

[Description of the Prior Art] 

A fuel cell system supplies the air which is oxidant gas to the hydrogen gas which is fuel gas, and an air 
pole, respectively, makes these hydrogen and oxygen react to the fuel electrode of a fuel cell stack 
electrochemically through an electrolyte membrane, and obtains generated output. The researches and 
developments by which it has a great hope for the utilization as a source of power of an automobile etc., and 
a fuel cell system turns to current and utilization are done briskly. 
[0003] 

Thus, in the fuel cell system which obtains generated output by the reaction of hydrogen and oxygen, since 
the molecular weight of the hydrogen which is fuel gas is small, a perfect seal is difficult and it is assumed 
that hydrogen gas is revealed from the clearance between piping for supplying hydrogen gas, the clearance 
between the layered products which constitute a fuel cell eel, etc. For example, in the case of the fuel cell 
system for mount, when vibration and an impact join the change, fuel cell, and hydrogen supply system of 
operating temperature of a fuel cell, the situation which fuel gas reveals from a joint, few clearances, etc. 
between piping is also assumed, therefore the countermeasures over this are worked on variously (see for 
example, the patent reference 1 grade). 
[0004] 

The fuel cell system indicated by this patent reference 1 is equipped with the power supply section having 
the fuel cell generated in response to supply of oxidant gas, such as fuel gas from a fuel gas holder and this 
fuel gas holder, and air, the control unit, the output current sensor that detects the current of the power 
outputted from the power supply section, and the pressure sensor which detects the fuel gas pressure in a 
fuel gas holder. And while a control unit computes the amount of the fuel gas used in a fuel cell based on the 
output current detected by the output current sensor and computes the fuel gas pressure in a fuel gas holder 
from this amount of the fuel gas used, he is trying to diagnose leakage of fuel gas by measuring this 
calculation gas pressure and the gas pressure detected by the pressure sensor. 
[0005] 

[Patent reference 1] 
JP,1 1-224681, A 
[0006] 

[Problem(s) to be Solved by the Invention] 

By the way, in order to aim at efficient use of fuel gas in a fuel cell system, what is made [ which is ] like a 
fan to circulate through the fuel gas which passed through the inside of a fuel cell, supplies to the fuel feed 
hopper of a fuel cell again, and is reused as fuel gas is common. In order to know that gas concentration 
other than fuel gas, such as nitrogen, will become high gradually within the circulatory system if fuel gas is 
always circulated in that case and to avoid the fall of a hydrogen partial pressure, a shut valve (fuel purge 
valve) is opened to a certain timing, and it has the composition of making gas other than fuel gas 
discharging out of a system. 
[0007] 

When such actuation is called a purge and fuel gas is purged, a part of fuel gas will be discharged out of a 
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system with discharge of gas other than fuel gas. Therefore, by a part of fuel gas being discharged out of a 
system at the time of a purge, the amount of fuel gas in a system decreases, and even if it is in a normal 
condition, it becomes a different value from the amount of fuel gas actually supplied from the fuel gas 
holder, and the amount of fuel gas converted from the detection value of an output current sensor. 
Consequently, like a fuel cell system given in said patent reference 1, tank ** is calculated from the amount 
of fuel gas calculated by conversion, and there is a problem of incorrect-diagnosing as what fuel gas has 
revealed, at the time of the purge of a normal state in the system which performs a leakage diagnosis of fuel 
gas by comparing this with the gas pressure detected by the pressure sensor. 
[0008] 

This invention is proposed in order to solve the technical problem which the above conventional techniques 
have, and it aims at offering the fuel cell system which can perform troubleshooting, such as leakage of fuel 
gas, exactly at the time of the purge of fuel gas. 
[0009] 

[Means for Solving the Problem] 

The fuel cell system of this invention is characterized by having the fuel purge valve wide opened at the 
time of the purge of the fuel gas supplied to the fuel cell, being based on the temporal response of the fuel 
gas amount of supply to the fuel cell accompanying closing motion of a fuel purge valve, and performing 
troubleshooting at the time of the purge of fiiel gas. 
[0010] 

A fuel amount-of-supply detection means to specifically detect the amount of supply of the fuel gas from the 
fuel storage equipment which stores fuel gas, and this fuel storage equipment, When the difference of the 
amount of supply of the fuel gas detected by current detection means to detect the output current value from 
a fuel cell, and the fuel amount-of-supply detection means, and the consumption of the fuel gas in the fuel 
cell computed from the detection value of a current detection means exceeds a predetermined diagnostic 
threshold In the configuration which equips fuel gas with a fuel leakage diagnostic means to diagnose that 
leakage has arisen A fuel leakage diagnostic means asks for the temporal response of the fuel gas amount of 
supply to the fuel cell accompanying closing motion of a fuel purge valve by count or measurement, 
changes a diagnostic threshold according to this, and diagnoses the fuel gas leakage at the time of the purge 
of fuel gas. 
[0011] 

Or the fuel storage equipment which stores fuel gas and a fuel amount-of-supply detection means to detect 
the amount of supply of the fuel gas from this fuel storage equipment, In a configuration equipped with a 
troubleshooting means to diagnose whether failure has occurred or not based on the temporal response of the 
amount of supply of the fuel gas detected by this fuel amount-of-supply detection means The temporal 
response of the fuel gas amount of supply accompanying closing motion of the fuel purge valve in a normal 
state in a troubleshooting means, The temporal response of the fuel gas amount of supply which memorizes 
in quest of the temporal response of the fuel gas amount of supply accompanying closing motion of the fuel 
purge valve in an abnormal condition by count or measurement, and was actually detected by the fuel 
amount-of-supply detection means, The temporal response of the fuel gas amount of supply in the 
memorized normal state is compared, and a diagnosis of the failure at the time of the purge of fuel gas and a 
diagnosis of the contents of failure are performed. 
[0012] 

[Effect of the Invention] 

In the fuel cell system of this invention, since the temporal response of the fuel gas amount of supply 
accompanying closing motion of a fuel purge valve is also taken into consideration and it is made to perform 
troubleshooting, exact troubleshooting can be performed at the time of the purge of fuel gas, and fuel gas 
general now can be applied effective in the system which carries out circulation reuse. 
[0013] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of the fuel cell system which applied this invention is explained with 

reference to a drawing. 

[0014] 

(1st operation gestalt) 

Drawing 1 is drawing showing roughly the important section configuration of the fuel cell system of the 1st 
operation gestalt of this invention. This fuel cell system is equipped with the fuel cell 1 which generates 
electricity by the reaction of the oxygen in the air which is the hydrogen and oxidant gas which are fuel gas. 
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[0015] 

The fuel cell 1 has the stack structure to which the multistage laminating of two or more generation-of- 
electrical-energy eels was carried out, and changes chemical energy into electrical energy according to the 
electrochemical reaction based on hydrogen and the oxygen in air while the anode pole to which the 
hydrogen which is fuel gas is supplied, and the cathode pole to which the air which is oxidant gas is 
supplied pile up on both sides of an electrolyte and a generation-of-electrical-energy eel is constituted. The 
reaction from which the hydrogen supplied to the anode pole is separated into a hydrogen ion and an 
electron occurs, a hydrogen ion passes along an electrolyte by each generation-of-electrical-energy eel of 
this fuel cell 1 , and an electron generates power through an external circuit and moves to a cathode pole, 
respectively. On the cathode pole, the hydrogen ion and electron which moved through the oxygen and the 
electrolyte in the supplied air react, water is generated, and it is discharged outside. 
[0016] 

As an electrolyte of a fuel cell 1, the solid-state polyelectrolyte film is used in consideration of the formation 
of a high energy consistency, low-cost-izing, lightweight-izing, etc. For example, fluororesin system ion 
exchange membrane etc. consists of a poly membrane of ion (proton) conductivity, and the solid-state 
polyelectrolyte film functions as an ion conductivity electrolyte by carrying out saturation water. 
[0017] 

In order to generate electricity with a fuel cell 1, it is necessary to supply the air which is hydrogen and 
oxidant gas which are fuel gas to the anode pole and cathode pole of each generation-of-electrical-energy 
eel, and the fuel-supply system and the air supply system are prepared as a device for it in the fuel cell 
system. 
[0018] 

Here, a fuel-supply system consists of the fuel gas holder 2 which is fuel storage equipment, the fuel gas 
feeder current way 3, anode exhaust exhaust air passage 4, a fuel gas circulating flow way 5, and a 
circulation fan 6. And the fuel purge valve 7 is formed in the anode exhaust exhaust air passage 4. 
[0019] 

By the above fuel-supply systems, after the fuel gas stored in the fuel gas holder 2 was taken out by the 
required flow rate according to the amount of generations of electrical energy required of a fuel cell 1 and is 
decompressed by the fuel gas supply valve (illustration is omitted.) etc., it is sent into the anode pole of a 
fuel cell 1 through the fuel gas feeder current way 3. 
[0020] 

In a fuel cell 1, it circulates through the fuel gas circulating flow way 5, it is mixed with the fuel gas newly 
supplied, and the fuel gas (off-gas discharged from the anode pole of a fuel cell 1) which all the supplied 
fuel gas is not consumed and was not able to be consumed is again supplied to the anode pole of a fuel cell 
1 . However, since an impurity, nitrogen, etc. are accumulated into the fuel gas circulating flow way 5 and 
the hydrogen partial pressure descends by circulating fuel gas, the effectiveness of a fuel cell 1 falls. In such 
a case, the fuel purge valve 7 is opened wide and an impurity, nitrogen, etc. are removed by purging the gas 
in a system. 
[0021] 

Moreover, in the fuel cell system of this operation gestalt, a mass flowmeter 8 is formed in the fuel gas 
feeder current way 3, and it is checking that supply of fuel gas is performed as default value. Furthermore, 
the current sensor 10 which is a current detection means is formed in the output current path 9 which takes 
out a current from a fuel cell 1 , and fuel gas consumption is computed from the detection value 
[0022] 

On the other hand, although an air supply system omits illustration, it consists of the compressor for sending 
into the cathode pole of a fuel cell 1 the air which is oxidant gas, for example and air supply passage, 
cathode pole exhaust gas exhaust air passage for discharging cathode pole exhaust gas, and an exhaust air 
bulb, air is sent into air supply passage by said compressor, and it is supplied to the cathode pole of a fuel 
cell 1. Other components in the oxygen which was not consumed with a fuel cell 1 and air are discharged 
through an exhaust air bulb and air pole exhaust gas exhaust air passage from a fuel cell 1 as off-gas. 
[0023] 

While the fuel cell system of this operation gestalt is equipped with the controller 1 1 which is a control 
means and the detection value of said mass flowmeter 8 and the detection value of a current sensor 10 are 
inputted into this controller 11, closing motion control of the fuel purge valve 7 etc. is performed by the 
controller 1 1 . Moreover, this controller 1 1 also has the function to diagnose leakage of fuel gas 
[0024] 
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In the fuel cell system which has the above configuration As mentioned above, when it is judged that an 
impurity, nitrogen, etc. were accumulated into the fuel gas circulating flow way 5, specifically For example, 
although the gas in the fuel gas circulating flow way 5 is purged by opening the fuel purge valve 7 when the 
fuel gas concentration of the fuel gas circulating flow way 5 detected using a means to detect every fixed 
time amount of a certain and fuel gas concentration falls below in a predetermined value All the gas that 
includes fuel gas by this will be discharged outside. Therefore, if the fuel gas amount of supply supplied to 
the fiiel gas feeder current way 3 from the fuel gas holder 2 and the fuel gas consumption computed from a 
current sensor 10 are measured while the fuel purge valve 7 is open, the direction of the fuel gas amount of 
supply supplied to the fuel gas feeder current way 3 from the fuel gas holder 2 will become high 
[0025] '~ 

So, with this operation gestalt, in case you diagnose leakage of fuel gas, suppose that the temporal response 
of the fuel gas amount of supply accompanying closing motion of the fuel purge valve 7 is also taken into 
consideration. That is, when a controller 1 1 measures the fuel gas amount of supply computed from the 
mass flowmeter 8, and the fuel gas consumption computed from a current sensor 10, and diagnoses leakage 
of fuel gas, the fuel purge valve 7 is opened and fuel gas is purged, it changes the diagnostic threshold of 
fuel gas leakage to the value in consideration of the increment of the fuel gas amount of supply by 
disconnection of the fuel purge valve 7 which was measured beforehand or was computed by count. 
Thereby, also while the fuel purge valve 7 is opened wide, it can diagnose correctly, without carrying out an 
incorrect diagnosis, and it becomes possible to detect leakage of fuel gas exactly. 
[0026] 

Hereafter, an example of the control at the time of diagnosing leakage of fuel gas in the fuel cell system of 
this operation gestalt is explained concretely. Drawing 2 shows the flows of control in the fuel cell system of 
this operation gestalt, and the fuel gas amount of supply GNEW is first detected by the mass flowmeter 8 in 
step SI, and Current INEW is detected by the current sensor 10. These detection values (GNEW, INEW) are 
sent to a controller 11. 
[0027] 

At step S2, a controller 1 1 calculates temporal response deltaGA= (GOLD-GNEW) of the fuel gas amount 
of supply from GNEW detected at step SI, and GOLD detected in front of 1 time. The fuel gas consumption 
consumed with the fuel cell 1 is computed from INEW detected at step SI by coincidence, and the current 
IOLD of a current sensor 10 and the sampling time which were detected in front of 1 time. Here, change of 
the computed fuel gas consumption is set to deltaGB. And delta GA and delta GB which were calculated as 
mentioned above are compared, if it becomes delta GA<=delta GB, it will progress to step S7, and if it 
becomes delta GA>delta GB, it will progress to step S3. In addition, although the fuel gas amount of supply 
was computed from the flow rate here, the fuel gas amount of supply is computed from change of a 
pressure, and measuring the fuel gas amount of supply and fuel gas consumption using other means can also 
be compared with the fuel gas consumption calculated from count. 
[0028] 

At step S3, when it judged whether the fuel purge valve 7 would be open, it progresses to step S4 when the 
controller 1 1 is open, and it has closed, it progresses to step S8. 
[0029] * 

In step S4, one counter value i which shows the count of count of the amount (the amount of discharge fuel 
gas) of the fuel gas discharged out of a system with disconnection of the fuel purge valve 7 is increased, and 
it progresses to step S5. This counter value i is 0 in initial value. And in step S5, based on the amount of fuel 
gas discharged from the fuel purge valve 7 investigated beforehand, a controller 1 1 computes change [ of the 
amount of discharge fuel gas ] alpha (i), and progresses to step S6. 
[0030] 

At step S6, if a controller 1 1 adds and delta GA<=delta GB+alpha (i) Comes to compare alpha (i) with delta 
GA and delta GB which were calculated at step S2 and it delta GA>delta GB+alpha (i) Comes to progress to 
step S7, it will progress to step S8. 
[0031] 

At step S7, it is set as the return to the initial value of a counter value, n= 0 [ i.e., ], and i= 0, and a return is 
carried out. Here, n is a counter value which shows the count of a comparison of supply fuel gas, 
consumption, and discharge fuel gas. 
[0032] 

At step S8, one counter value n which shows the count of a comparison of supply fuel gas, consumption, 
and discharge fuel gas is increased, and it progresses to step S9. And in step S9, if the counter value n is' 
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compared with the predetermined value m and becomes n<m, a return will be carried out, and if it becomes 
n=m, it will progress to step S10. Here, m can choose the integer of arbitration according to the diagnostic 
time amount of an actual car. And in step S10, it judges with leakage having arisen in fuel gas, and the 
warning flag of fuel gas leakage is stood. 
[0033] 

In the above flows of control, while opening the fuel purge valve 7 wide and purging fuel gas, it is changing 
the diagnostic threshold of fuel gas leakage like drawing 3 , and the unnecessary system stop of the fuel cell 
system by the incorrect diagnosis under fuel gas purge is prevented. By performing such a diagnosis, it is 
possible to monitor leakage of fuel gas continuously in the fuel cell system in which becomes possible 
[ diagnosing leakage of fuel gas exactly at the time of the purge of fuel gas ], and fuel gas general now 
carries out circulation reuse. 
[0034] 

(2nd operation gestalt) 

Drawing 4 is drawing showing roughly the important section configuration of the fuel cell system of the 2nd 
operation gestalt of this invention. Everything but the fuel cell structure of a system of this operation gestalt 
having not prepared the current sensor is the same as the fuel cell structure of a system of the 1st previous 
operation gestalt, the same sign is given to the same component and explanation is omitted here. 
[0035] 

In the fuel cell system of this operation gestalt, fuel gas is supplied from the fuel gas holder 2 through the 
fuel gas feeder current way 3 like the 1st operation gestalt to a fuel cell 1. It is checking that supply of fuel 
gas is performed as default value using the mass flowmeter 8 formed in the fuel gas feeder current way 3 in 
that case. Moreover, from the fuel gas circulating flow way 5, circulation supply is carried out and the fuel 
gas which was not able to be consumed within the fuel cell 1 is reused by the fuel gas feeder current way 3, 
while the fuel purge valve 7 has closed. 
[0036] 

When it is judged that an impurity, nitrogen, etc. were accumulated into the fuel gas circulating flow way 5 
also in the fuel cell system of this operation gestalt, by circulation reuse of the fuel gas being carried out 
specifically For example, although the gas in the fuel gas circulating flow way 5 is purged by opening the 
fuel purge valve 7 when the fuel gas concentration of the fuel gas circulating flow way 5 detected using a 
means to detect every fixed time amount of a certain and fuel gas concentration falls below in a 
predetermined value All the gas that includes fuel gas by this will be discharged outside. The flow rate 
detected with a mass flowmeter 8 is fluctuated with closing motion of the fuel purge valve 7 in that case. 
The flow rate specifically detected with a mass flowmeter 8 by opening the fuel purge valve 7 increases 
rapidly, and the flow rate detected with a mass flowmeter 8 will return to the flow rate before opening the 
fuel purge valve 7 at the same time the fuel purge valve 7 is closed. 
[0037] 

Drawin g 5 is drawing having shown typically the fuel gas supply flow rate accompanying closing motion of 
the fuel purge valve 7 of a fuel cell system. Usually, sometimes, the flow rate change at the time of usual 
[ which was shown by the drawing solid line with closing motion of the fuel purge valve 7 ] has taken place. 
On the other hand, when fuel gas leakage arises from piping etc., the flow rate change will usually increase 
[ the whole flow rate ] like 1 (at the time of fuel gas leakage) as compared with the flow rate change at the 
time at the time of the abnormalities in drawing. Moreover, at the time of open fixing of the fuel purge valve 
7, at the time of abnormalities, like 2 (at the time of fuel purge valve open fixing), also after the fuel purge 
valve 7 closes, change that a flow rate has not decreased is carried out (when it has become with an open 
condition by failure of the fuel purge valve 7). 
[0038] 

So, with this operation gestalt, when the fuel purge valve 7 opens and closes for a controller 1 1 beforehand, 
the flow rate change at the time is made to usually memorize, and when the fuel purge valve 7 opens and 
closes and the flow rate change at the time and different change are usually carried out, leakage of fuel gas 
etc. is diagnosed as a certain failure having occurred. Moreover, it is also possible to diagnose the contents 
of failure by making the flow rate change in each abnormality situation memorize beforehand. 
[0039] 

Hereafter, an example of control which diagnoses failure in the fuel cell system of this operation gestalt is 
explained concretely. Drawing 6 shows the flows of control in the fuel cell system of this operation gestalt. 
The failure at the time of the purge of fuel gas is diagnosed, the fuel purge valve 7 is specifically judged 
[ whether in step S210, it is in the situation that diagnostic conditions were satisfied, first, and / open or ] for 
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whether it is in a certain predetermined time amount, after closing, if these flows of control are diagnostic 
condition formation, they will progress to step S220, and if they are the other time amount, they will 
progress to step S300. 
[0040] 

At step S220, when it is judged whether the open command of the fuel purge valve 7 is outputted from the 

controller 3 and the open command of the fuel purge valve 7 is outputted, it progresses to step S230, and 

when the open command is not outputted, it progresses to step S290. 
[0041] 

At step S300, the counter values m and n are set as initial value 0. Here, m is the counter value which 
operates from the moment the fuel purge valve 7 became close, and is a variable which shows the time 
amount after the fuel purge valve 7 becomes close. Moreover, n is the counter which operates from the 
moment the fuel purge valve 7 became open, and is a variable which shows the time amount after the fuel 
purge valve 7 becomes open. 
[0042] 

At step S230, one counter value n is increased and it progresses to step S240. At step S290, one counter 

value m is increased and it progresses to step S240 

[0043] 

the current fuel gas flow rate a detected at step S240 with the fuel gas flow rate a and mass flowmeter 8 in 
the counter value n beforehand stored in the controller 11-'- comparing -- a=a' - if it becomes -- step 
S3 1 0 — progressing - a!=a' -- if it becomes, it will progress to step S250. 
[0044] 

At step S3 10, the counter values i, t, and s are set as initial value 0, respectively, and processing is ended. 
Here, the counter value added when the counter value from which the counter value i is added by judgment 
at the time of leakage of fuel gas in YES, the counter value from which the counter value t is added by the 
failure judging of the fuel purge valve 7 in YES, and the counter value s are judged to be the other failure is 
shown. 
[0045] 

the flow rate b of the fuel gas at the time of the fuel gas leakage in the counter value n beforehand 
memorized for the controller 1 1 in step S250 on the other hand, and the flow rate b detected with the mass 
flowmeter 8 - 1 -- comparing » b=b' -- if it becomes - step S251 - progressing - b!=b' - if it becomes it 
will progress to step S260. 
[0046] 

When it progresses to step S251, one counter value i is increased and it progresses to step S252. At step 
S252, if the counter value i is compared with the predetermined value r and becomes i=r, it will progress to 
step S253, and if it becomes i!=r, processing will be ended. Here, r is the predetermined constant which 
broke time amount until it judges that fuel gas is revealed the control period. And at step S253, a controller 
[0047J SeS With leakage having ansen in ft" 51 gas, stops a system, and ends processing. 

the flow rate c of the fuel gas at the time of the fuel purge valve 7 failure in the counter value n beforehand 
memorized for the controller 1 1 when it progressed to step S260, and the flow rate c detected with the mass 
flowmeter 8 -- ' -- comparing -- c=c* -- if it becomes -- step S261 -- progressing -- c!=c' - if it becomes it 
will progress to step S271. 
[0048] 

At step S261, one counter value t is increased and it progresses to step S262. At step S262, if the counter 
value t is compared with the predetermined value r and becomes t=r, it will progress to step S263, and if it 
becomes t!=r, processing will be ended. And at step S263, a controller 1 1 detects failure of the fuel purge 
valve 7, stops a system, and ends processing. 
[0049] 

When it progresses to step S271, one counter value s is increased and it progresses to step S272. At step 
S272, if the counter value s is compared with the predetermined value r and becomes s=r, it will progress to 
step S273, and if it becomes s!=r, processing will be ended. At step S273, a controller 1 1 detects other 
failures, stops a system, and ends processing. 
[0050] 

Since failure of leakage of fuel gas etc. is diagnosed by flow rate change while purging fuel gas according to 
this operation gestalt, the fuel gas consumption detection device by the current sensor is unnecessary, 
leakage of fuel gas can be detected, without adding new components, and reduction of cost can be aimed at. 
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Moreover, the contents of failures, such as leakage of fuel gas and failure of the fuel purge valve 7, can be 
specified by making the flow rate change at the time of abnormalities memorize beforehand, and it becomes 
possible to perform treatment at the time of failure generating efficiently. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the important section configuration of the fuel cell system of the 1st 
operation gestalt. 

[Drawing 2] It is the flow chart which shows an example of the control at the time of diagnosing leakage of 
fuel gas in the fuel cell system of the 1 st operation gestalt. 

[Drawing 3] It is drawing explaining the leakage diagnostic threshold at the time of the purge of fuel gas. 
[Drawing 4] It is drawing showing the important section configuration of the fuel cell system of the 2nd 
operation gestalt. 

[Drawing 5] Usually, it is drawing showing the situation of change of the fuel gas amount of supply 
accompanying closing motion of the fuel purge valve at the time and the time of failure. 
[Drawing 6] It is the flow chart which shows an example of control of troubleshooting in the fuel cell 
system of the 2nd operation gestalt. 
[Description of Notations] 

1 Fuel Cell 

2 Fuel Gas Holder 

7 Fuel Purge Valve 

8 Mass Flowmeter 

10 Current Sensor 

1 1 Controller 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 6] 
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